If the food at a medieval banquet did not kill a dog, the chances were that the King could eat it without immediately falling down dead. Essentially the same principle underlies the modern-day use of laboratory animals to make sure that exposure of man to chemicals will not poison him, or predispose to birth defects, cancer, chronic degenerative diseases, sensitization, and so on. The use of animals for this purpose poses two questions. First, is it morally and ethically acceptable? Second, is there a sound scientific basis for extrapolation from animals to man? In Lethal Lawsl Alix Fano, a self-confessed activist, does not attempt to answer the first of these questions. Instead she relies on the reader to make that judgment on the basis of the unreferenced allegation that medical scientists are 'still burning, gassing, blinding and poisoning millions of animals in archaic tests'. But even if this allegation were sustainable, it would need to be viewed against the much broader background of how man treats animals generally, and indeed, how one man treats another.
The story of evolution, which continues before our very eyes when we watch almost any nature programme on television, is all about the survival of the fittest, both within species and between them, whilst the seeming balance of nature is maintained more by 'symbiosis-of-convenience' than by any consideration of morality. Do man's attempts to avoid death from starvation or disease really fall outside this pattern? To believe so, one has to invoke religious beliefs. This Alix Fano does not do. Nor does she distinguish between 'unavoidable suffering' and 'gratuitous brutality'. The latter serves no obvious purpose in the evolutionary process. However, the way in which a wellfed domestic cat taunts and plays with a mouse or a bird has parallels with, for instance, bull-fighting. Thus, man is not unique when he indulges in seemingly gratuitous brutality. Be that as it may, the questions remain. Is the use of animals by toxicologists in chemical safety testing scientifically sound? Do the tests undertaken give reliable answers? And is such suffering as the animals experience during tests necessary? Most of Alix Fano's book is concerned with testing for carcinogenicity and so, in commenting on its contents, I follow her example.
In virtually all cases where there is evidence that a substance can cause cancer both in laboratory animals and in man, the evidence in respect of man antedated that for animals. Indeed, over a century elapsed between Percivall Pott's description of chimney sweepers' cancer in 1775 and the first induction of cancer in animals by coal tar. Slowly during the present century, we have learned more about carcinogenesis but not yet enough to dispense with testing on whole animals. Thus, the recognition that mutation is involved in carcinogenesis did not, as some hoped, lead to the replacement of long-term animal tests by test-tube tests for mutagenicity. About half the longterm tests conducted under the National Toxicology Program in the USA on non-mutagenic chemicals increased the incidence of one or other type of tumour in rats and/or mice. Politicians and lawyers, as distinct from experienced toxicologists, insisted that such tests should include exposure of animals to the highest doses they could tolerate irrespective of the dose-levels to which man might be exposed. This is because they assumed that, if a high dose caused cancer, a low dose would do likewise, albeit in lower incidence. Most potential carcinogens are not themselves active but have to be metabolically activated by tissue enzymes. During the course of evolution protective mechanisms have been developed whereby detoxification occurs in preference to metabolic activation. The required use of unrealistically high doses is apt to overwheLm these defence mechanisms, leading at the same time to falsely positive results and to unnecessary suffering by animals. Thus it is the folly of politicians rather than the callousness of chemical companies or the stupidity of toxicologists that should bear the brunt of Alix Fano's outrage.
But toxicologists are not free from guilt. Doll and Peto2 judged food and diet to be implicated in the causation of over one-third of human cancers, and for many years toxicologists have known that the risk of development of most kinds of cancer increases with caloric intake3. Despite these facts, virtually all carcinogenicity testing in rodents is conducted on animals fed on diets that are qualitatively very different from those consumed by human beings and under conditions in which animals can choose how much they eat.
We have learned much about how non-mutagenic compounds can increase the risk of cancer development. Cancers arising because of disturbance of hormonal status fall into this category, as do substances which interfere in other ways with the maintenance of homoeostasis. Some of the known mechanisms are species-specific and some are also sex-specific. Doubtless there are many more such mechanisms to be discovered. Alix Fano touches on some of these points, though not on the latest craze for using transgenic animals (e.g. P53-deficient mice) which develop tumours much earlier in life than normal mice after exposure to mutagenic carcinogens. The use of such animals does not overcome the regulatory requirement to give the highest tolerated dose. Nor is it based on any real knowledge of how transgenic animals respond to nongenotoxic agents. What about in vitro systems? The response of cell lines or tissues maintained in culture can give misleading information because the activating and detoxifying systems present in intact animals are not available. For this reason, Alix Fano's belief in the value of cell/organ culture techniques is, in many circumstances, based more on hope than on science. Unfortunately, studies on volunteers have no place in testing for risk before the general release of a new substance, and epidemiological investigations tend to be of little value because of the long latency of cancer induction and the lack of information regarding potential confounding variables. The careful use of volunteers is more acceptable in tests for toxicity other than carcinogenicity. Even so, tests conducted in a limited number of volunteers provide less than full assurance that important hazards such as allergenicity will not arise when larger numbers are exposed.
Lethal Laws, based as it is on a wide and thoughtful coverage of published work, is not a comfortable book to read, but the time has not yet arrived when we can safely dispense with animal tests. Until that day comes, we should strive both to improve the quality of the tests in use and to avoid the needless suffering of animals that stems from politically driven regulations based on poor science. A team of 35 authors, which includes seven medical students, under the editorship of 0ivind Larsen, Professor of Medical History in Oslo, has produced a large volume which attempts to cover both the history and the current concerns of the medical profession in Norway. The result is a hotch-potch of facts, graphs and tables (some of which are difficult to interpret), written in less than perfect English. By digging away, however, one uncovers scattered points of interest. In 1700 Norway had a population of 400 000; in 1800 it was still only 800 000, and there was scarcely anyone in the eighteenth century who resembled an orthodox medical practitioner. It was not until the foundation of the first university in Oslo in 1811 that a medical profession began to appear. By the end of the nineteenth century there were district medical officers in all areas including the remote rural ones, and general practitioners in large villages and towns. If, however, the emergence of a medical profession lagged way behind other Western European countries, by the collection of national statistics on morbidity as well as mortality Norway was ahead of us, and the book provides some valuable data on patterns of infectious disease between 1860 and 1890.
The book is at its best on demographic detail, but the historical side as a whole lacks coherence, and some of the chapters on current concerns are distinctly odd. There is a chapter called 'Meta-medicine' which is about doctors as managers. Another deals with stress, control, overload and job satisfaction in the 1 990s. In a chapter entitled 'Reluctant to be perceived as ill-the case of the physician', we are told that 'It is a well known fact that medical students often believe they suffer from the disease they read and learn about. As one of the informants said: "In the beginning of our medical education we thought something was wrong as soon as we had a vague presentation. We did a biopsy to make sure" '. Well I never. And a physician said: 'I am not working in a squeamish environment. We have to be tough and keep our noses to the grindstone. The one among us with the lowest fever must keep watch', while a physician who turned out to have cancer said: 'I put the thought out of my mind, although it was painful when I ran in the corridors at the hospital'. This picture of self-biopsying medical students, taught by feverish physicians sprinting around hospitals, may well be due to authors' imperfect English or inept translation, which infects the whole book and is seen at its worst in the final chapter by the editor. Although a skilled copy-editor could have done much to improve the book, it would still fail by trying to cover too much, and by doing so in short, numbered, sections that make it resemble an instruction manual for a complicated piece of machinery.
The book by the American neurologist Maynard Cohen, on the Norwegian medical profession in the Second World War, is very different. It is a deeply moving account of the occupation and resistance. I was born in the 1 920s, and to me and many others nothing in this century has produced such horror, such loss of faith in humanity, such a feeling of degradation, as the cold, calculating, sickening and extreme brutality of the Gestapo and the concentration camps. We know about such things from numerous accounts by people such as Primo Levi. Here is a new one, as horrifying as any, for Norway suffered dreadfully under the occupation. Norway was unique, however,
